A novel orthotopic implantation model of human esophageal carcinoma in nude rats: CD44H mediates cancer cell invasion in vitro and in vivo.
A new orthotopic esophageal cancer model was developed by implanting fragments of xenografts of T.T human esophageal squamous carcinoma cells into the cervical esophagus of athymic rats. The rats had symptoms analogous to the human clinical course such as respiratory distress, dysphagia, vomiting of blood, or Horner syndrome, followed by death resulting from suffocation. Microscopic metastases of lymph node were observed around the tumor in 3 of 18 rats. A new cell line (T.T-1) was established from these metastases. Flow cytometry showed that T.T-1 and T.T parental cells had nearly the same surface levels of beta1-integrin, alpha2-integrin, alpha3-integrin and E-cadherin, and no expression of CD44v3, CD44v6 and alpha5-integrin. T.T-1 cells had a higher level of CD44H, however, and a greater binding efficiency to the extracellular matrix components; laminin, type IV collagen, hyaluronic acid, and fibronectin than T.T cells. Anti-CD44H antibody significantly decreased the binding efficiency of T.T-1 cells. T.T-1 cells were also significantly more invasive than T.T cells through all the extracellular matrix components except hyaluronic acid. After orthotopic implantation histological examination showed that T.T-1 tumors invaded beyond the esophageal mucosa and tracheal muscle layer and obstructed the esophagus and trachea. No invasion was observed with T.T tumors. Rats with T.T-1 or T.T tumors survived an average of 32.0 and 50.7 days, respectively (p < 0.01). In addition T.T-1 tumors expressed higher levels of CD44H mRNA than T.T tumors. In summary, our newly developed orthotopic implantation model is a valid model of esophageal cancer because it followed the same clinical course experienced by humans. Moreover, using cells derived from this model, we were able to demonstrate that CD44H is involved in esophageal cancer cell invasion.